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(54) IMAGE QUALITY INSPECTION DEVICE AND DETECTOR FOR CENTER OF GRAVITY OF LUMINANCE USED THEREFOR 

(57)Abstraot: 

PROBLEM TO BE SOLVED: To provide an image quality inspecting device, 
which uses a CCD camera for picking up an image quality inspection 
pattern displayed on a screen for inspecting the image quality such as 
convergence, that can reduce the measurement time at a low cost and 
accurately measure calculation of center of gravity of luminance. 
SOLUTION: An installation angle is attached to an object 1 to be inspected 
and a CCD camera 2 to enhance the measurement accuracy of calculating 
the luminance gravity center. Furthermore, a frame memory area 
segmentation unit 7 and a threshold decision unit 1 1 are used to reduce the 
effect of luminance shading of a CRT 1 , so as to enhance the accuracy of 
the luminance gravity calculation and thereby inspecting image quality, such 
as convergence. 
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CLAIMS 



[Claim(s)] 

[Claim 1]An imaging means which picturizes a display which shows a test pattern for an image quality inspection, A frame 
memory which records image data inputted by said imaging means, and a measuring-point verifying means which searches a 
luminance level and determines an inspection position using image data currently recorded on said frame memory, A luminosity 
centroid calculation means to calculate the luminosity center of gravity of said Inspection position, and a luminosity oenter-of- 
gravity result calculating means which computes relative physical relationship of two or more of said luminosity center of gravity, 
A measurement value decision processing means to Judge image quality from said luminosity center-of-gravity result calculating 
means. It has a measurement value decision result display means which displays a decision result of said measurement value 
decision processing means. Image quality test equipment which picturizes where said imaging screen is relatively leaned to said 
display screen by rotating relatively a vertical axis which an imaging screen of said imaging means and a display screen of said 
display have countered, and connects said imaging screen and said display screen as the axis of rotation. 
[Claim 2]An imaging means which picturizes a display which shows a test pattern for an image quality inspection, A frame 
memory which records image data inputted by said imaging means, and a measuring-point verifying means which searches a 
luminance level and determines an inspection position using image data currently recorded on said frame memory. Had a 
luminosity centroid calculation means to calculate the luminosity center of gravity of said inspection position, and an imaging 
screen of said imaging means and a display screen of said display have countered. And a luminosity center-of-gravity sensing 
device which picturizes where said imaging screen is relatively leaned to said display screen by rotating relatively a vertical axis 
which connects said imaging screen and said display screen as the axis of rotation. 

[Claim 3]Image quality test equipment characterized by carrying out individual calculation of this time base range for every 
inspection position as a range in which It has the following, and a time base range for determining a threshold Includes one 
inspection position obtained by said measuring-point verifying means, and other inspection positions do not enter Into said time 
base range. 

An imaging means which picturizes a display which shows a test pattern for an image quality inspection. 
A frame memory which records image data inputted by said imaging means. 

A measuring-point verifying means which searches a luminance level and determines an inspection position using image data 
currently recorded on said frame memory. 

A frame memory field logging means to determine a range Including said Inspection position as a time base range, A threshold 
determination means to calculate and calculate a threshold used at the time of an operation of the luminosity center of gravity 
using said time base range, A luminosity centroid calculation means to calculate the luminosity center of gravity using a threshold 
calculated by said threshold determination means, A luminosity center-of-gravlty result calculating means which computes 
relative physical relationship of said luminosity center of gravity to two or more luminosity center of gravity, a measurement 
value decision processing means to Judge image quality from said luminosity center-of-gravity result calculating means, and a 
measurement value decision result display means which displays a decision result of said measurement value decision processing 
means. 

[Claim 4]A luminosity center-of-gravity sensing device characterized by carrying out individual calculation of this time base 
range for every inspection position as a range in which it has the following, and a time base range for determining a threshold 
Includes one inspection position obtained by said measuring-point verifying means, and other inspection positions do not enter 
into said time base range. 

An imaging means which picturizes a display which shows a test pattern for an image quality Inspection. 
A frame memory which records image data inputted by said imaging means. 

A measuring-point verifying means which searches a luminance level and determines an inspection position using Image data 
currently recorded on said frame memory. 

A frame memory field logging means to determine a range including said Inspection position as a time base range, A threshold 
determination means to calculate and calculate a threshold used at the time of an operation of the luminosity center of gravity 
using said time base range, and a luminosity centroid calculation means to calculate the luminosity center of gravity using a 
threshold calculated by said threshold determination means. 

[Claim 5]The image quality test equipment according to claim 3 which picturizes where said imaging screen is relatively leaned to 
said display screen by rotating relatively a vertical axis which an imaging screen of said imaging means and a display screen of 
said display have countered, and connects said imaging screen and said display screen as the axis of rotation. 
[Claim 6]The luminosity center-of-gravlty sensing device according to claim 4 which picturizes where said Imaging screen is 
relatively leaned to said display screen by rotating relatively a vertical axis which an imaging screen of said imaging means and a 
display screen of said display have countered, and connects said imaging screen and said display screen as the axis of rotation. 
[Claim 73An imaging means which picturizes a display which shows a test pattern for an image quality inspection, The frame 
memory A which records image data picturized by said imaging means. An affine conversion process machine which changes into 
image data when not rotating relatively a vertical axis of said imaging screen and said display screen as the axis of rotation image 
data Inputted by said Imaging means. The frame memory B which records image data changed with said affine conversion process 
machine. A measuring-point verifying means which searches a luminance level using image data currently recorded on said frame 
memory B, and determines an inspection position, A position converting machine between frame memories which carries out 



reverse affine transformation in order to change Into a position of said frame memory A said inspection position determined by 
said frame memory B, A luminosity centrold calculation means to calculate tlie luminosity center of gravity using an inspection 
position changed into said frame memory A from said frame memory B with said position converting machine between frame 
memories, It consists of a luminosity center-of-gravity result calculating means which computes relative physical relationship of 
said luminosity center of gravity to two or more luminosity center of gravity, a measurement value decision processing means to 
judge Image quality from said luminosity center-of-gravity result calculating means, and a measurement value decision result 
display means which displays a decision result of said measurement value decision processing means. Image quality test 
equipment picturized where said imaging screen is relatively leaned to said display screen, when said imaging means rotates 
relatively a vertical axis with which an imaging screen and a display screen of said display have countered, and connect said 
imaging screen and said display screen as the axis of rotation. 

[Claim 8]An imaging means which picturizes a display which shows a test pattern for an image quality inspection. The frame 
memory A which records image data picturized by said imaging means. An affine conversion process machine which changes into 
image data when not rotating relatively a vertical axis of said imaging screen and said display screen as the axis of rotation image 
data inputted by said imaging means, The frame memory B which records image data changed with said affine conversion process 
machine. A measuring-point verifying means which searches a luminance level using image data currently recorded on said frame 
memory B, and determines an inspection position, A position converting machine between frame memories which carries out 
reverse affine transformation in order to change into a position of said frame memory A said inspection position determined by 
said frame memory B, It consists of a luminosity centroid calculation means to calculate the luminosity center of gravity using an 
inspection position changed into said frame memory A from said frame memory B with said position converting machine between 
frame memories, A luminosity center-of-gravity sensing device picturized where said imaging screen is relatively leaned to said 
display screen, when said imaging means rotates relatively a vertical axis with which an imaging screen and a display screen of 
said display have countered, and connect said imaging screen and said display screen as the axis of rotation, 
[Claim 9]The image quality test equipment comprising according to claim 7: 

A frame memory field logging means which starts a position computed by a measuring-point verifying means as image data, 
A threshold determination means to determine a threshold for calculating the luminosity center of gravity from data outputted 
from said frame memory field logging means. 

A time base range for said frame memory field logging means to determine a threshold includes one inspection position obtained 
by the operation of said measuring-point verifying means. And a luminosity centroid calculation means by which other inspection 
positions compute the luminosity center of gravity using a threshold which carried out individual calculation of this time base 
range for every inspection position as a range which does not enter into a time base range, and was determined for said every 
time base range by said threshold determination means. 

[Claim 10]The luminosity center-of-gravity test equipment comprising according to claim 8: 

A frame memory field logging means which starts a position computed by a measuring-point verifying means as image data. 
A threshold determination means to determine a threshold for calculating the luminosity center of gravity from data outputted 
from said frame memory field logging means. 

A time base range for said frame memory field logging means to determine a threshold includes one inspection position obtained 
by the operation of said measuring-point verifying means, And a luminosity centroid calculation means by which other inspection 
positions compute the luminosity center of gravity using a threshold which carried out individual calculation of this time base 
range for every inspection position as a range which does not enter into a time base range, and was determined for said every 
time base range by said threshold determination means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The technical field to which an invention belongs] This invention relates to the luminosity center-of-gravity test equipment of 
the image quality test equipment of a display, and the image quality test equipment of a display. 

[Description of the Prior ArtjThe block diagram of conventional CRT image quality test equipment is shown in drawing 10. In 
drawing 10 . CRT101 is an inspected sutuect and is a display which displays a test pattern. CCD camera 102 is an imaging means 
which picturizes the test pattern currently displayed on the screen of CRT101. CCD camera 102 is being fixed so that it may be 
located on the altitude of the display screen of CRT101 and there may be no rotation. The CCD camera interface 103 is a device 
which outputs the picture picturized with CCD camera 102 to the frame memory 104. The frame memory 104 is a frame memory 
which records the picture outputted from the CCD camera interface 103. The inspection position retrieval processing machine 
105 is a measuring-point verifying means which searches a luminance level on the frame memory 104, and searches the 
inspection position for computing the luminosity center of gravity. The luminosity centroid calculation machine 106 is a luminosity 
center-of-gravity sensing device which computes the luminosity center of gravity in each inspection position which is search 
results of the inspection position retrieval processing machine 105. The luminosity center-of-gravity result computing unit 107 is 
a luminosity center-of-gravity result calculating means which computes the relative physical relationship of two or more 
luminosity center of gravity which is the result of an operation of the luminosity centroid calculation machine 106. The 
measurement value decision processing machine 108 is a measurement value decision processing means to judge image quality 
by the result of the luminosity center-of-gravity result computing unit 107. 

The measurement value decision result display for indication 1 09 is a measurement value decision result display means which 
displays the decision result of the measurement value decision processing machine 108. 

Next, operation of CRT image quality test equipment is explained. The test pattern of a lattice pattern is displayed on CRT101 
for the image quality inspection of CRT. CCD camera 102 carries out the mass entry of the test pattern full screen currently 
displayed on CRT101. The picture inputted with CCD camera 102 is recorded on the ft-ame memory 104 through the CCD camera 
interface 103. The inspection position retrieval processing machine 105 searches the inspection position for computing the 
luminosity center of gravity from the data recorded on the frame memory 104. Drawing 1 1 shows the test pattern of the lattice 
pattern displayed on CRT. 

The white round head on a lattice is the point specified as an inspection position which is a result of search with the Inspection 
position retrieval processing machine 105. 

it Is the inspection position for which the position of all the intersections of a lattice pattern asked with the inspection position 
retrieval processing machine 105 from drawing 11 . In the luminosity centroid calculation machine 106, the luminosity center of 
gravity of the Inspection position for which it asked with the inspection position retrieval processing machine 105 is computed. 
Drawing 12 is a figure of the pixel of the CCD camera near the vertical bar of the lattice pattern in conventional technology, and 
a figure showing a luminance level. Drawing 12 ( a) shows the lattice pattern displayed on CRT. Drawing 1 2 (b) is an enlarged 
drawing of K portion containing a part of vertical bar of the lattice pattern of drawing 1 2 (a). A rectangular black frame Is the 
outline 42 of the vertical bar of the lattice pattern of the range of K. A round head Is a pixel of CCD camera 1 , and the white 
round heads 40 are a pixel which is not receiving light, and a pixel which is receiving the black dot 41 . Drawing 12 (c) takes 
horizontally the section of the luminance level of the vertical bar of a lattice pattern. When light is not being received, a 
luminance level is low, and the luminance level is high when light is being received conversely. Out of the luminance level more 
than the threshold set up beforehand, a position with the highest luminance level is made into the luminosity center of gravity, 
the luminosity center of gravity (H1-H3) is computed with a luminosity centroid calculation machine, and the average value of the 
luminosity center of gravity of several lines is calculated. The luminosity center of gravity of the inspection position for which it 
asked from the result of the inspection position retrieval processing machine 105 can be computed with the luminosity centroid 
calculation machine 106, and the position of the vertical bar of an intersection or a horizontal line can be searched for. The 
luminosity center-of-gravity result computing unit 107 calculates distance, parallelism, etc. of the line of a lattice pattern, and a 
line which are displayed using the luminosity center of gravity of the result of an operation of the luminosity centroid calculation 
machine 106. The measurement value decision processing machine 108 judges image quality from the result of an operation of 
the luminosity center-of-gravity result computing unit 107, and displays a decision result with the measurement value decision 
result display for indication 109. 

[Problem(s) to be Solved by the Invention]When inspecting CRT, in order to inspect based on the measurement result of the 
luminosity center of gravity of an inspection position, It is Important to measure the luminosity center of gravity correctly and 
promptly. However, since CRT was emitting light with the fluorescent substance, in details, an outline might not clarify, and 
moreover, since the about 400,000-plxel CCD camera of the resolution of a photo detector was Insufficient, It could not measure 
with sufficient accuracy, but the error of the position measurement accuracy of the vertical bar of the resultative child pattern 
and a horizontal line might become large. Conventionally, when calculating the luminosity center of gravity, it was calculating on 
the basis of the same threshold to two or more inspection positions, but in the same threshold, the error of position 
measurement accuracy may become large by luminosity shading. In drawing 13 , drawing 1 3 (a) is a lattice pattern currently 
displayed on the display surface of CRT. Drawing 13 (b) is a figure showing the luminance level on the straight line Y shown on 
drawing 13 (a). The place containing the vertical bar of the lattice pattern has a high luminance level, and the portion without a 
lattice pattern is on a level with a low luminance level. Drawing 13 ( c) is the figure which started only the luminance level of the 
vertical bar (white) portion of a lattice pattern, and drawing 13 (d) is a figure of the luminance level in the background (black) 



portion of a display screen. A center section comes for the luminance level of drawing 1 3 (c) to be higher than both ends by X, 
and, as for luminosity shading, it says the phenomenon in which a center section becomes higher than both ends for Z minutes 
also with the luminance level of drawing 1 3 (d) further. For example, if the threshold of a total measurement position is set up 
identically, for example, it is the threshold 1 as shown in drawing 13 (b), since the peak of the luminance level of AO, A1 , A7, and 
A8 is lower than the luminance level of the threshold 1, the luminosity center of gravity will not be measured. When it Is the 
threshold 2, that of all the peaks of the luminance level of A0-A8 is higher than the threshold 2, but the threshold 2 is lower than 
the luminance level of the black portion in the display screen especially shown in drawing 1 3 (a) by A2-A6. That is, by A2-A6, 
since only A4 highest since all the values become becoming more than a threshold is measured as the only luminosity center of 
gravity of A2-A6, the luminosity center of gravity cannot measure correctly to ask A2 - A6 each for the luminosity center of 
gravity. Thus, it had the problem that the error of the position accuracy of measurement by the luminosity center of gravity 
became large by setting out of a threshold. This invention was made in order to solve the above-mentioned problem, in the Image 
quality test equipment and luminosity center-of-gravity test equipment of a display, a luminosity centroid position can measure it 
with high precision, and little image quality test equipment with error and luminosity center-of-gravity test equipment are 
provided. 

[Means for Solving the Problem]An imaging means which picturizes a display in which image quality test equipment of this 
invention shows a test pattern for an image quality inspection, A frame memory which records image data inputted by said 
imaging means, and a measuring-point verifying means which searches a luminance level and determines an inspection position 
using image data currently recorded on said frame memory, A luminosity centroid calculation means to calculate the luminosity 
center of gravity of said inspection position, and a luminosity center-of-gravity result calculating means which computes relative 
physical relationship of two or more of said luminosity center of gravity, A measurement value decision processing means to 
judge image quality from said luminosity center-ol^gravity result calculating means. It has a measurement value decision result 
display means which displays a decision result of said measurement value decision processing means. An imaging screen of said 
imaging means and a display screen of said display have the composition which picturizes where said imaging screen is relatively 
leaned to said display screen by rotating relatively a vertical axis which has countered and connects said Imaging screen and said 
display screen as the axis of rotation. Since a light-receiving pixel number increases by this composition, inspection accuracy will 
improve. An imaging means which picturizes a display in which a luminosity center-of-gravity sensing device of this invention 
shows a test pattern for an image quality inspection, A frame memory which records image data inputted by said imaging means, 
and a measuring-point verilying means which searches a luminance level and determines an inspection position using image data 
currently recorded on said frame memory. Had a luminosity centroid calculation means to calculate the luminosity center of 
gravity of said inspection position, and an imaging screen of said imaging means and a display screen of said display have 
countered, And it has the composition which picturizes where said imaging screen is relatively leaned to said display screen by 
rotating relatively a vertical axis which connects said imaging screen and said display screen as the axis of rotation. By this 
composition, since a light-receiving pixel number increases, the accuracy of measurement of the luminosity center of gravity will 
improve. An imaging means which picturizes a display in which image quality test equipment of this this invention shows a test 
pattern for an image quality inspection, A frame memory which records image data inputted by said imaging means, and a 
measuring-point verifying means which searches a luminance level and determines an inspection position using image data 
currently recorded on said frame memory, A frame memory field logging means to determine a range Including said Inspection 
position as a time base range, A threshold determination means to calculate and calculate a threshold used at the time of an 
operation of the luminosity center of gravity using said time base range, A luminosity centroid calculation means to calculate the 
luminosity center of gravity using a threshold calculated by said threshold determination means, A luminosity center-of-gravity 
result calculating means which computes relative physical relationship of said luminosity center of gravity to two or more 
luminosity center of gravity, A measurement value decision processing means to judge image quality from said luminosity center- 
of-gravity result calculating means, A time base range for consisting of a measurement value decision result display means which 
displays a decision result of said measurement value decision processing means, and determining a threshold. It has the 
composition which carries out individual calculation of this time base range for every Inspection position as a range which 
includes one inspection position obtained by said measuring-point verifying means and in which other inspection positions do not 
enter into said time base range, with these composition, luminosity shading changes by each measuring point — a thing — since 
optimal threshold can be determined, inspection accuracy will improve. An imaging means which picturizes a display in which a 
luminosity center-of-gravity sensing device of this invention shows a test pattern for an image quality Inspection, A frame 
memory which records image data inputted by said imaging means, and a measuring-point verifying means which searches a 
luminance level and determines an inspection position using Image data currently recorded on said fi-ame memory, A frame 
memory field logging means to determine a range Including said inspection position as a time base range, A threshold 
determination means to calculate and calculate a threshold used at the time of an operation of the luminosity center of gravity 
using said time base range, A time base range for determining a threshold as a luminosity centroid calculation means to calculate 
the luminosity center of gravity, using a threshold calculated by said threshold determination means. It has the composition which 
carries out individual calculation of this time base range for every inspection position as a range which includes one inspection 
position obtained by said measuring-point verifying means and in which other inspection positions do not enter Into said time 
base range. By this composition, even if luminosity shading differs by each measuring point, since optimal threshold can be 
determined, luminosity center-of-gravity detecting accuracy improves. As for image quality test equipment of this invention, in 
addition to the composition according to claim 3, an imaging screen of an imaging means and a display screen of said display have 
countered. And it has the composition which picturizes where said imaging screen is relatively leaned to said display screen by 
rotating relatively a vertical axis which connects said imaging screen and said display screen as the axis of rotation. By this 
composition, since a light-receiving pixel number increases, accuracy of an image quality Inspection will improve. As for a 
luminosity center-of-gravity sensing device of this invention, in addition to the composition according to claim 4, an Imaging 
screen of an Imaging means and a display screen of said display have countered, And it has the composition which picturizes 
where said imaging screen is relatively leaned to said display screen by rotating relatively a vertical axis which connects said 
imaging screen and said display screen as the axis of rotation. By this composition, since a light-receiving pixel number 
increases, luminosity center-of-gravity detecting accuracy will improve. An imaging means which picturizes a display in which 
image quality test equipment of this invention shows a test pattern for an image quality inspection. The frame memory A which 
records image data picturized by said Imaging means. An affine conversion process machine which changes into image data when 
not rotating relatively a vertical axis of said Imaging screen and said display screen as the axis of rotation Image data Inputted by 
said imaging means. The frame memory B which records image data changed with said affine conversion process machine. A 



measuring-point verifying means which searches a luminance level using image data currently recorded on said frame memory B, 
and determines an inspection position, A position converting machine between frame memories which carries out reverse affine 
transformation in order to change into a position of said frame memory A said inspection position determined by said frame 
memory B, A luminosity oentroid calculation means to calculate the luminosity center of gravity using an inspection position 
changed into said frame memory A from said frame memory B with said position converting machine between frame memories, A 
luminosity center-of-gravity result calculating means which computes relative physical relationship of said luminosity center of 
gravity to two or more luminosity center of gravity, and a measurement value decision processing means to judge image quality 
from said luminosity center-of-gravity result calculating means. It consists of a measurement value decision result display means 
which displays a decision result of said measurement value decision processing means. It has the composition which picturizes an 
imaging screen of said imaging means where said imaging screen is relatively leaned to said display screen by rotating relatively a 
vertical axis which a display screen of said display has countered and connects said imaging screen and said display screen as 
the axis of rotation. Operation speed will improve by a light-receiving pixel number increasing by this composition, and using two 
frame memories, and accuracy and inspection speed of an image quality inspection will improve. An imaging means which 
picturizes a display in which a luminosity center-of-gravity sensing device of this invention shows a test pattern for an image 
quality inspection. The frame memory A which records image data picturized by said imaging means. An affine conversion process 
machine which changes into image data when not rotating relatively a vertical axis of said imaging screen and said display screen 
as the axis of rotation image data inputted by said imaging means. The frame memory B which records image data changed with 
said affine conversion process machine. A measuring-point verifying means which searches a luminance level using image data 
currently recorded on said frame memory B, and determines an inspection position, A position converting machine between frame 
memories which carries out reverse affine transformation in order to change into a position of said frame memory A said 
inspection position determined by said frame memory B, it having consisted of a luminosity oentroid calculation means to 
calculate the luminosity center of gravity using an inspection position changed into said frame memory A from said frame memory 
B with said position converting machine between frame memories, and an imaging screen of said imaging means having countered, 
and a display screen of said display. It has the composition picturized where said imaging screen is relatively leaned to said 
display screen by rotating relatively a vertical axis which connects said imaging screen and said display screen as the axis of 
rotation. Operation speed will improve by a light-receiving pixel number increasing by this composition, and using two frame 
memories, and inspection speed improvement will be carried out with accuracy of an image quality inspection. Image quality test 
equipment of this invention in the composition according to claim 7 In addition, a frame memory field logging means which starts 
a position computed by a measuring-point verifying means as image data. It has a threshold determination means to determine a 
threshold for calculating the luminosity center of gravity from data outputted from said frame memory field logging means, A time 
base range for said frame memory field logging means to determine a threshold, As a range which includes one inspection 
position obtained by the operation of said measuring-point verifying means and in which other inspection positions do not enter 
into a time base range, Individual calculation of this time base range is carried out for every inspection position, and the 
luminosity center of gravity is computed after that using a threshold determined for said every time base range by said threshold 
determination means. Since operation speed improves by being able to determine optimal threshold and using two frame 
memories even if a light-receiving pixel number increases by this composition and luminosity shading differs by each measuring 
point, inspection speed improvement will be carried out with accuracy of an image quality inspection. A frame memory field 
logging means which starts a position which computed luminosity center-of-gravity test equipment of this invention by a 
measuring-point verifying means in addition to the composition according to claim 8 as image data. It has a threshold 
determination means to determine a threshold for calculating the luminosity center of gravity from data outputted from said 
frame memory field logging means, A time base range for said frame memory field logging means to determine a threshold, As a 
range which includes one inspection position obtained by the operation of said measuring-point verifying means and in which 
other inspection positions do not enter into a time base range. Individual calculation of this time base range is carried out for 
every inspection position, and the luminosity center of gravity is computed after that using a threshold determined for said every 
time base range by said threshold determination means. Since operation speed improves by being able to determine optimal 
threshold and using two frame memories even if a light-receiving pixel number increases and luminosity shading changes by each 
measuring point with these composition, inspection speed improvement will be carried out with the accuracy of measurement of 
the luminosity center of gravity. 

[Embodiment of the Invention]Hereafter, a 1st embodiment of the invention in this application is described using a drawing. The 
block diagram of a 1st embodiment of the invention in this application is shown in drawing 1 . Drawing 2 shows the physical 
relationship of 0RT1 and CCD camera 2. From drawing 2 , it is made to rotate focusing on a vertical axis to a display portion, and 
CCD camera 2 is being fixed in the state where it leaned. As shown in drawing 1 , in this image quality test equipment, CRT1 
displays the test pattern for conducting an image quality inspection for inspected. CCD camera 2 picturizes the test pattern 
currently displayed on CRT1 . As shown in drawing 2, CCD camera 2 is on a perpendicular direction (Z-axis) to the display 
surface (on a X-Y flat surface) of CRT1 , rotates CCD camera 2 focusing on the Z-axis, and is being fixed in the state (state 
which carried out angle attachment) where it leaned. The camera interface 3 outputs the picture inputted with CCD camera 2 to 
frame memory A4, and records a picture by frame memory A4. The affine conversion process machine 5 performs the affine 
conversion process which amends the actual image data of the inputted CCD camera at an angle reverse with the angle of a 
CCD camera. Frame memory B6 records the image data which performed the affine conversion process. The inspection position 
retrieval processing machine 9 searches a luminance level on frame memory 86, and determines an inspection position. Next, the 
position converting machine 10 between frame memories performs conversion between the coordinate systems from frame 
memory B6 to frame memory A4 in order to make the measuring point searched with frame memory B6 correspond to the 
applicable position of frame memory A4. A frame memory resen/ation of free storage is carried out, and the vessel 7 cuts down 
the data on frame memory A4 in the range of the size which can set up the optimal threshold for every measuring point. The 
threshold determination machine 1 1 determines the optimal threshold of the picture for every range which carried out the frame 
memory reservation of free storage, and was started with the vessel 7. In the line on which frame memory A4 was specified, the 
luminosity oentroid calculation machine 8 with line average processing calculates the luminosity center of gravity, and performs 
the average value processing. The luminosity center-of-gravity result computing unit 13 calculates using the result of an 
operation of the luminosity oentroid calculation machine 8 with line average processing. The measurement value decision 
processing machine 1 4 judges image quality from the result of the luminosity center-ol^gravity result computing unit 1 3. The 
measurement value decision result display for indication 15 displays the decision result of the measurement value decision 
processing machine 1 4. Operation of CRT image quality test equipment is explained using a drawing. Drawing 3 shows the flow of 



image processing of tills invention. CRT1 displays tlie test pattern of a lattice pattern. In CCD camera 2 (5-degree angle 
attachment is carried out in a 1 st embodiment of this invention) by which angle attachment is carried out, package photography 
of the full screen of the test pattern currently displayed is carried out. As shown in dra_wiQg J._(a), as for the image pick from CCD 
camera 2 which is carrying out angle attachment, the lattice pattern of a slanting state is displayed. The image pick is inputted 
into the affine conversion process machine 5 at the same time it is recorded on frame memory A4 through the CCD camera 
interface 3. Frame A4 which inputted the lattice pattern of the oblique state calculates by recording a picture by this oblique 
state. In the affine conversion process machine 5, it amends in the state (drawing 3 (b)) where angle attachment of the inputted 
image pick (lattice pattern of the state of the slant by which angle attachment is carried out) has not been carried out, and the 
Image data which has not carried out angle attachment Is recorded on frame memory B6. The position (for example, intersection 
of a lattice pattern) of the image data specified by the inspection position retrieval processing machine 9 is searched to the 
image data which is recorded on this frame memory B6 and which has not carried out angle attachment. When the intersection of 
a slanting lattice pattern is searched with one frame memory with an inspection position retrieval processing machine. Compared 
with measuring the lattice pattern which is not slanting, measurement is complicated (for example, when checking the 
intersection of the lattice pattern which is not slanting, if one place is checked when checking a vertical bar and a horizontal line 
first, an intersection position can be checked, but). In case of an oblique state, since length and width are measured, respectively 
and it is checking an intersection finally, measuring time starts. Then, when the frame memories A and B are used two, an 
intersection position can be correctly checked by searching an intersection position with the fi^me memory B fi-om the lattice 
pattern in the state where it is not slanting, by an affine conversion process, and it is **. In the frame memory A, the intersection 
for which it asked by the frame memory B is changed by reverse affine transformation, and in order to measure the luminosity 
center of gravity of only the inspection position, inspection speed can be improved. According to a 1 st embodiment of this 
invention, the position (white round head) of all the intersections of a lattice pattern shall be searched for with an Inspection 
position retrieval processing machine. In this case, the inspection position retrieval processing machine 9 searches 25 lattice 
pattern intersections, and sets the position of that intersection to l(XI, Yi) = 1-25 (d rawing 3 (Q). The position converting 
machine 10 between frame memories is changed into the coordinate system (Xoi, Yoi) of frame memory A4 from the coordinate 
system of frame memory 86 to the processing result (Xi, Yi) i= 1-25 of the inspection position retrieval processing machine 9 
( drawin g 3 (d)). Thus, it is effective in improvement in the exact position of a measuring point, and inspection speed by using two 
frame memories. A frame memory reservation of free storage is carried out, and the vessel 7 determines the time base range for 
determining a threshold based on i= 1-25 in each inspection position the result (Xoi, Yoi) of the position converting machine 10 
between frame memories. The setting method of the range to start is set as the size of the range which sets up in the center of 
the size (time base range) started centering on the inspection position (intersection) on memory frame A4 after conversion first, 
and does not include other inspection positions (intersection). It is because it becomes impossible to calculate the luminosity 
center of gravity when other intersections enter, and the number of intersections (peak with a high luminance level) is one in 
each time base range. Then, the image data of the range which carried out the frame memory reservation of fi-ee storage, and 
was started from frame memory A4 with the vessel 7 is outputted to the threshold determination machine 1 1. In the threshold 
determination machine 11, the threshold in each Inspection position Is computed in the range set up so that a frame memory 
reservation of free storage might be carried out and other inspection positions might not go into a frame with the vessel 7. In 
each inspection position, excessive luminosity, such as a background, is omitted, and the threshold of the lowest possible 
luminance level (for example, level near luminance level W of the background (black) of the lattice pattern displayed on drawing 
1 3 (d)) is determined, taking into consideration luminosity shading which changes with measuring places. Although luminosity 
shading changes with inspection positions, influence of luminosity shading can be lessened by this method, and it can be 
measured, and can aim at improvement in the accuracy of measurement The luminosity centroid calculation machine 8 with line 
average processing computes the luminosity center of gravity with the threshold which the image data and the threshold 
determination machine 1 1 of each 25 field which carry out a frame memory reservation of free storage, and the vessel 7 creates 
determined. The pixel figure and luminance level of a CCD camera near the vertical bar of a lattice pattern are shown In drawin g 
4. Drawing 4 (a) shows the lattice pattern of the oblique state which the CCD camera picturlzed. Drawing 4 (b) is an enlarged 
drawing of K portion containing a part of vertical bar of the draMng_4_(a) lattice pattern. The black frame of a parallelogram is the 
outline 42 of the vertical bar of a lattice pattern. A round head is a pixel of a CCD camera and the white round heads 40 are a 
pixel which a CCD camera is not receiving, and a pixel which is receiving the black dot 41 . Drawing 4 (c) takes horizontally the 
section of the luminance level of the vertical bar of a lattice pattern. The portion which Is not receiving light has a low luminance 
level, and the portion which is receiving light has a high luminance level. Let a position with the highest luminance level be the 
luminosity center of gravity out of the luminance level more than the threshold set up beforehand. Drawing 5 shows the figure 
which one vertical bar of a lattice pattern is receiving by the existence of rotation of CCD camera 2. When there is no rotation of 
CCD camera 2, the pixel number which the CCD camera is receiving is four per line of width. However, the pixel number currently 
received in case angle attachment of a CCD camera is 5 degrees is five per line of width. Thus, since the pixel number which the 
CCD camera Is receiving increases when angle attachment is carried out, sensitivity improves and the accuracy of measurement 
of the luminosity center of gravity Improves. In the luminosity centroid calculation machine 8 with line average processing, it is 
determined that the luminosity center of gravity of a vertical bar will exist in the position in the G1-G9 line shown by drawing 4 
which computes the luminosity center of gravity, respectively and corresponds to the average value of the horizontal position of 
the luminosity center of gravity. A horizontal line is determined similarly. Thus, an Intersection can be computed from the 
luminosity center of gravity of the vertical bar near each intersection of a lattice pattern, and a horizontal line, and let this be a 
position of an intersection. Then, two or more image quality inspections are conducted using the position of an intersection. An 
example of an image quality inspection method is shown in drawing 6 . Drawing 6 ( a) and (b) is the method of measuring the 
parallelism of a vertical bar, and conducts a swelling on either side and the inspection of a crater. Specifically, the distance 
differences E and F on the Intersections 60 and 61 shown with a circle [ white ] and the X-axis of 62 and 63 are computed. 
Drawing 6 (c) is a measuring method which finds the distance between each intersection, calculates each distance G between 
intersections of horizontal and a perpendicular direction, and conducts the inspection of whether the distance between 
intersections is the same, or to differ. Drawing 6 ( d) Is a measuring method which searches for the distorted condition of the 
maximum outline of a test pattern. It is inspected using the intersection of the four intersections 64, 65, 66, and 67 whether the 
straight lines (for example, the straight line connected with the intersections 64 and 65 and the straight line connected with the 
intersections 66 and 67) which faced each other are parallel, and whether the neighboring length is the same. Image quality is 
judged from the result of the luminosity oenter-of-gravity result computing unit 13, and the measurement value decision result 
display for indication 15 expresses the result of the measurement value decision processing machine 14 as the measurement 



value decision processing machine 1 4. As mentioned above, the accuracy of measurement improves by performing angle 
attachment to CCD camera 2 and CRT1 , Measurement speed improves by using two frame memories of frame memory A4 and 
frame memory B6, Even if it has influence of luminosity shading for every measuring point by carrying out a frame memory 
reservation of free storage, and using the vessel 7 and the threshold determination machine 11, the optimal threshold can be 
determined and the accuracy of measurement improves. Thus, improvement in the accuracy of measurement of the luminosity 
center of gravity and the speed of data processing improve with this composition. Next, a 2nd embodiment of the invention in this 
application is described using a drawing. Drawing 7 shows the block diagram of a 2nd embodiment of the invention in this 
application. Explanation of the same component part as the above-mentioned embodiment is omitted, if the 1st block diagram of 
an embodiment and 2nd embodiment of the invention in this application of drawing 1 are compared — as composition — the 
affine conversion process machine 5, frame memory B6, the inspection position retrieval processing machine 9, and the position 
converting machine 10 between frame memories — a frame memory reservation of free storage is carried out, and the vessel 7 
and the threshold determination machine 1 1 are different. Although improvement in speed of data processing cannot be 
conventionally performed as compared with the composition of a device, since it can picturize in the state where CCD camera 2 
perpendicularly located to a display screen is rotating, and it is leaning, the accuracy of measurement can be improved. Next, a 
3rd embodiment of the invention in this application is described using a drawing. Drawing 8 shows the block diagram of a 3rd 
embodiment of the Invention in this application. Explanation of the same component part as the above-mentioned embodiment is 
omitted. If the 1st block diagram of an embodiment and 3rd embodiment of the invention in this application of drawing 1 are 
compared, the affine conversion process machine 5, fi-ame memory B6, and the position converting machine 10 between frame 
memories are different as composition. As compared with the conventional composition of drawing 10 , carried out the frame 
memory reservation of free storage, and the composition of the vessel 7 and the threshold determination machine 1 1 is added, 
Since the inspection position retrieval processing machine 9 determines an inspection position, the frame memory reservation of 
free storage of the inspection position is carried out, the vessel 7 and the threshold determination machine 1 1 can determine a 
suitable threshold on each intersection, influence of luminosity shading can be lessened and it can calculate, thereby, the 
accuracy of measurement can be improved. Next, a 4th embodiment of the invention in this application is described using a 
drawing. The block diagram of a 4th embodiment of the invention in this application is shown in drawing^. Explanation of the 
same component part as the above-mentioned embodiment is omitted. If the 1st block diagram of an embodiment and 4th 
embodiment of the invention in this application of drawing 1 are compared, a frame memory reservation of free storage is carried 
out as composition, and the vessel 7 and the threshold determination machine 1 1 are different. The composition of CCD camera 
2 revolving as compared with the conventional composition of drawing 10 , the frame memory B, an affine conversion process 
machine, and the position converting machine between frame memories is added further. Since sensitivity is raised by this and 
operation speed also improves by using two frame memories further, rather than elegance, the accuracy of measurement and 
operation speed can be improved conventionally. Perform angle attachment to CRT and a CCD camera, and Two frame 
memories, After carrying out a frame memory reservation of free storage, starting a small region from the frame memory A using 
a vessel and setting up the optimal threshold, the image quality inspection of a display can be conducted with sufficient accuracy 
by performing luminosity centroid calculation with high precision on the conditions which cannot be easily influenced by 
luminosity shading of CRT. Although angle attachment of CRT1 and CCD camera 2 is performed, the angle should just be an 
angle which CCD camera 2 bundles up a checking picture and can input. Although angle attachment was carried out to the 
imaging means, the same effect can be acquired, even if angle attachment is not carried out to an imaging means but it performs 
angle attachment to the display which is a device under test. 

[Effect of the Invention]As mentioned above, in order that this invention may perform luminosity oenter-of-gravity measurement 
correctly and promptly and may raise the accuracy of measurement of the luminosity center of gravity, and the accuracy of an 
image quality inspection, even if the conventional CCD camera is used for it by performing angle attachment of CRT and a CCD 
camera, it carries out a sensitivity rise, and can improve the accuracy of measurement of test equipment. Perform angle 
attachment to CRT and a CCD camera, and two frame memories are used, an inspection position is searched with the one frame 
memory B, and the luminosity center of gravity is searched for from the data A of the frame memory of others [ result / the ] — 
if it enables it to calculate, improvement in operation speed can be performed rather than doing a record operation by one 
memory. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The Mock diagram of a 1 st embodiment of this invention 

[Drawing 2] The figure showing the physical relationship of CRT in a 1st embodiment of this invention, and a CCD camera 
[Drawing 3] (a) The explanatory view showing the picture memorized to the frame memory A in a 1st embodiment of this invention 

(b) The explanatory view showing the picture in a 1st embodiment of this invention which carried out affine processing 

(c) The explanatory view of a picture showing the inspection position acknowledge state in a 1 st embodiment of this invention 

(d) The explanatory view showing the transformed picture in a 1st embodiment of this invention 

(e) The explanatory view showing the flow of image processing in a 1st embodiment of this invention 

[Drawing 4] (a) The explanatory view showing the lattice pattern of the oblique state which the CCD camera in a 1 st embodiment 
of this invention picturized 

(b) The enlarged drawing of K portion containing a part of vertical bar of the lattice pattern which the CCD camera in a 1st 
embodiment of this invention picturized 

(c) Take horizontally the section of the luminance level of the vertical bar of the lattice pattern which the CCD camera in a 1st 
embodiment of this invention picturized, and it is an explanatory view. 

[ Drawing 5] The figure near the vertical bar of the lattice pattern which the pixel of a CCD camera is receiving by the existence 
of angle attachment of a CCD camera 

[Drawing 6] (a) The figure which expresses the swelling on either side in the case of measuring the parallelism of a vertical bar 
with a 1st embodiment of this invention 

(b) The figure which expresses the crater on either side in the case of measuring the parallelism of a vertical bar with a 1 st 
embodiment of this invention 

(c) The schematic diagram of the measuring method which finds the distance between each intersection in a 1 st embodiment of 
this invention 

(d) The schematic diagram of the measuring method which searches for the distorted condition of the maximum outline of the 
test pattern in a 1 st embodiment of this invention 

[ Drawing 7] The block diagram of a 2nd embodiment of this invention 
[Drawin g 8]The block diagram of a 3rd embodiment of this invention 
[Drawing 9] The block diagram of a 4th embodiment of this invention 

[Drawing 10]The block diagram of the CRT image quality test equipment of a conventional example 

[Drawing 11]The figure showing the inspection position which is search results of an inspection position retrieval processing 
machine 

[Drawing 1 2] (a) The explanatory view showing the lattice pattern of the oblique state which the CCD camera of the conventional 
example picturized 

(b) The enlarged drawing of K portion containing a part of vertical bar of the lattice pattern which the CCD camera of the 
conventional example picturized 

(c) Take horizontally the section of the luminance level of the vertical bar of the lattice pattern which the CCD camera of the 
conventional example picturized, and it is an explanatory view. 

[Drawing 13] (a) The figure showing the lattice pattern currently displayed on the display surface of CRT 

(b) The figure showing the luminance level on the straight line Y on a lattice pattern 

(c) The figure which started only the luminance level of the vertical bar (white) portion of a lattice pattern 

(d) The figure of the luminance level in the background (black) portion of a display screen 
[Description of Notations] 

1 CRT 

2 CCD camera 

3 Camera interface 

4 Frame memory A 

5 Affine conversion process machine 

6 Frame memory B 

7 Carry out a frame memory reservation of free storage, and it is a vessel. 

8 A luminosity centroid calculation machine with line average processing 

9 Inspection position retrieval processing machine 

1 0 The position converting machine between frame memories 

1 1 Threshold determination machine 

1 3 Average luminance center-of^gravity result computing unit 

14 Measurement value decision processing machine 

1 5 Measurement value decision result display for indication 
20 Luminosity center-of-gravity sensing device 

30 Image quality test equipment 
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